The recent well-publicised Marmot review (Independent UK Panel on Breast Cancer Screening, 2012; Marmot et al, 2013) provides much-needed insight into the estimated harms and benefits of breast screening but, as it is an intention-to-treat analysis, sets out its main findings in terms of women invited to screening. Such an analysis does not need to adjust for either non-compliance or loss to follow-up, and is useful for assessing the effect of the intervention on society, but it is not designed to portray the likely impact of screening on an individual.
Sir,
The recent well-publicised Marmot review (Independent UK Panel on Breast Cancer Screening, 2012; Marmot et al, 2013) provides much-needed insight into the estimated harms and benefits of breast screening but, as it is an intention-to-treat analysis, sets out its main findings in terms of women invited to screening. Such an analysis does not need to adjust for either non-compliance or loss to follow-up, and is useful for assessing the effect of the intervention on society, but it is not designed to portray the likely impact of screening on an individual.
In practice, women do not accrue benefits or harms of breast screening merely by receiving a screening invitation-these occur only during or after mammography itself. Thus, here we present an alternative set of statistics (derived from those within the Marmot review) estimating the risks and benefits to women of attending breast screening. It is clear in the Marmot review that the figures are subject to a large amount of uncertainty, which also applies to the figures presented here.
The absolute reduction in risk of dying from breast cancer for women attending screening can be estimated by adjusting the absolute risk reduction in those invited to screening (0.43%) for the coverage (coverage rate in the NHSBSP is 77% for England in 2010-2011 (The Health and Social Care Information Centre, Screening and Immunisations Team, 2012)). Thus, as presented in the Marmot review, the estimated breast cancer mortality reduction is 0.56% (0.43% divided by 0.77%), or 56 breast cancer deaths prevented per 10 000 women attending screening.
We have applied a similar calculation to the estimated percentage of women with an overdiagnosis (1.29%) based on the intention-to-treat analysis. This gives an estimate of 1.68% (1.29% divided by 0.77%) overdiagnosis, or 168 per 10 000 women attending screening.
However, the same calculation cannot simply be repeated to estimate the number of breast cancers and DCIS diagnosed in women attending breast screening in the United Kingdom, as socioeconomic deprivation is associated with both the risk of breast cancer and the likely attendance at screening (both are higher in more affluent populations) (Maheswaran et al, 2006; National Cancer Intelligence Network, 2008) .
We have therefore assumed that the risk of breast cancer in women who attend breast screening is 10% higher than generally for the whole population of women invited for screening. We feel this is reasonable, as a large range of estimates of the increased risk in attenders versus non-attenders has been reported-this figure is roughly in the middle of these estimates (Collette et al, 1984; van Dijck et al, 1996; Puliti et al, 2008) . Thus, we estimate there will be 749 breast cancers diagnosed in 10 000 women attending screening (681 breast cancers per 10 000 women in those invited for screening from the Marmot review þ 10%).
To demonstrate these harms and benefits we have compared what would happen to 10 000 women attending screening in the United Kingdom after 20 years with what would happen had they not been able to attend if there were no screening programme available to them (numbers are rounded to whole numbers).
Seven hundred and forty-nine women will be diagnosed with breast cancer and will receive treatment.
Of these 749 women, One hundred and fifty-seven will die from breast cancer, 56 fewer than in the group not attending screening.
Of the 592 who survive, Fifty-six patients will have their life extended by screening, see calculation above. One hundred and sixty-eight will be diagnosed and treated for a cancer that would not have caused problems in their lifetime ('overdiagnosed'), see calculation above. Three hundred and sixty-nine, the remainder, will be diagnosed with and treated for a cancer that would have been picked up later without screening.
If the same 10 000 women were not able to attend screening, then after 20 years Five hundred and eighty-two will be diagnosed with breast cancer, and will receive treatment, that is, the 749 minus the number of overdiagnosed cases. One hundred and sixty-eight women will have a breast cancer they never know about and that will not cause any harm during their lifetime.
Of the 582 women diagnosed, Two hundred and thirteen women will die from breast cancer, 56 more than in the group attending screening. Three hundred and sixty-nine, the remainder, will be treated for cancer and will survive.
These figures give further insight into the benefits and harms of breast screening, but from the individual point of view. We hope they will inform the millions of women invited for screening in the United Kingdom each year, and those around the world, and help to make their decision about whether or not to go for screening. Further information can be found on Cancer Research UK's website (Cancer Research UK, 2012) .
